Identification of binding sites of prazosin, tamsulosin and KMD-3213 with alpha(1)-adrenergic receptor subtypes by molecular modeling.
This investigation was performed to assess the importance of interaction in the bindings of selective and nonselective alpha(1)-antagonists to alpha(1)-adrenergic receptor (alpha(1)-AR) subtypes using molecular modeling. The alpha(1)-antagonists used in this study were prazosin, tamsulosin and KMD-3213. Molecular modeling was performed on Octane 2 workstation (Silicon Graphics) using Discover/Insight II software (Molecular Simulations Inc.). Through molecular modeling, possible binding sites for these drugs were suggested to lie between transmembrane domains (TM) 3, 4, 5 and 6 of the alpha(1)-AR subtypes. In prazosin, the 4-amino group, 1-nitrogen atom and two methoxy groups of quinazoline ring possibly interact with the amino acids in TM3, TM5 and TM6 of alpha(1)-ARs. In tamsulosin, amine group of ethanyl amine chain, methoxy group of benzene ring and sulfonamide nitrogen of benzene ring interacts in TM3, TM4 and TM5 of alpha(1)-ARs. In KMD-3213, amine of ethyl amine chain and indoline nitrogen of this compound possibly interact within TM3 and TM5 of alpha(1)-ARs. Amide nitrogen of KMD-3213 also interacts within TM4 of alpha(1A)-AR. The results of the present study suggested that prazosin has similar binding sites in all the alpha(1)-AR subtypes while tamsulosin interacts at higher number of sites with alpha(1D)-subtype than other alpha(1)-AR subtypes. KMD-3213 being an alpha(1A)-AR selective ligand, binds to higher number of sites of alpha(1A) subtype than to other subtypes. All these amino acids are located near the extracellular loop. These findings are consistent with the previous studies that antagonists bind higher in the pocket closer to the extracellular surface unlike agonist binding.